Characterisation and quantitation of a selenol intermediate in the reaction of ebselen with thiols.
The reaction of ebselen (2-phenyl-1,2-benzisoselenazol-3(2H)-one) with thiols was investigated with particular attention to the formation of an ebselen selenol intermediate. The selenol intermediate could be trapped in a mixture of ebselen and thiols with 1-chloro-2,4-dinitrobenzene and the resulting product displayed unique spectral characteristics. The reaction of authentic, synthesised ebselen selenol with 1-chloro-2,4-dinitrobenzene (CDNB) was shown to give rise to the same compound (2,4-dinitrophenyl (N-phenyl-2-carboxamido phenyl) selenide as characterized by light spectroscopy, NMR, IR and elemental analysis. The determination of the absorbtion coefficient at 400 nm (E = 7.5 mM-1 cm-1) and the initial rate constant of the reaction (1.4 +/- 0.3 mM-1 min-1) allows for the convenient quantification of ebselen selenol concentrations by initial rate measurements after addition of CDNB. The choice of 400 nm to monitor the reaction excludes the interference of other intermediates in the reaction of ebselen with thiols as well as the reaction of the thiols with CDNB. When the assay is applied to typical incubation conditions used for investigating the glutathione peroxidase-like activity of ebselen it was shown that as much as 10-20% of ebselen is in the selenol form. If a stronger reductant (dithiothreitol) is used 60% is in the selenol form. These data could also be confirmed by the direct determination of ebselen selenol by UV spectroscopy, due to its peak absorption at 370 nm (E = 2 mM-1 cm-1). In conclusion, this investigation demonstrates, for the first time, the identity and quantity of ebselen selenol in the reaction of ebselen with thiols and also describes a convenient assay for its quantification. These observations allow further possibilities for investigation of the molecular species responsible for the antioxidant and peroxidase activities of ebselen.